
bo MONTHLY WEATHER REVIEW. FEBRUARY, 1897 

although wheat was in poor condition at  the end of January.- W. H. 
Wbn. 

w!omhag.-The mean tem erature was 22.2O, or 0.8O below normal; 
the highest was MO, at  Fort faramie on the 28th, and the lowest, 13' 
below zero, at Sheridan on the 33d. The average precipitation was 
0.82, or 0.20 above normal; the greatest month1 amount, 2.30, occurred 
at  Sundance, and the least, 0.35, at Laramie.-&. 0. h e .  

JANUARY REPORT. 

Hbm'.-The mean temperatu7e waa 28.2', or 1.1' above normal; 
the highest was 72', at Mineralspnn on the lst, and the lowest, 16' 
below zero, a t  Steffenville on the 25t%. The average precipitation was 
5.19, or 3.34 above normal; the greatest monthly amount, 10.37, OC- 
curred at Grovedale, and the least, 1.05, at  Bethany. 

RIVER AND FLOOD SERVICE. 
By PIBK MORIULT,, Forecast 088cial. in cbarge of River and Blood Service. 

The extreme and average stages of water in the rivers for the 
current month are given in the following table. Increased 
precipitation and higher rivers are reported in all sections. 
The basine of the Missouri and Upper Mississippi are heavily 
covered with snow and ice, presenting conditions similar to 
those of the great flood year of 1881. 

The following r6sum6 of river stages and conditions of navi- 
gation in the respective streams is compiled froin reports by 
the officials of the Weather Bureau at  various river stations 
and section centers : 

H&sor R h .  (Reported by A. F. Sims, Albany, N. Y.)-On Febru- 
ary 1 an averaee of 6 inches of snow covered the Hudson watershed, 
and, in the Adirondack section, at the headwaters of the Hudson, 15 
inches of snow remained on the ground. The ice in the river ranged 
from IS inches at Glens Falls to 9 inches at Poughkee sie. Ice harvest- 
ing became general on the 2d, the ice being excelgnt in quality but 
veryuneven. Heav rains on the 7th melted all the snow over the 
Watershed, except &fta in the woods, leaving most of the 
bare. On the Sth the ice in the river was covered with water an!=: 
honeycombed, in fact it was even dan eroulltoventure upon. J!he ice 
in the Catakill Creek came down on t i e  night of the 7th and gorged 
at  the mouth of the creek. The river rose at  Albany at  the rate of 3 
inches an hour from 9 a. m. to noon on the Sth, and then fell 14 inches 
by the morning of the 9th. Durin the first week of the month the 
large ice harvesters in the Catakill %istrict secvred about half a crop. 
The quality of the ice improved toward the middle of the month; it 
became firmer, but was uneven on the u d e r  side; all harvesters pre- 
pared to resume cutting after more than a week's delay caused by mild 
weather. The high temperatures of the week ending February !?3 
again softened the ice, and the turbid water cut it on the bottom, so 
that the harvestingof ice had to be suspended again. The close of the 
month finds the ice in the Hudson not in condition to harvest; many 
small holes which made their appearance refuse to freeze over not- 
withstanding the last cold wave. 

Swqwhimwa R i m  and h m h .  (Reported b E. R. Demain, Harris- 
burg, Pa.)-No floods of importance occurred Yurin the month. The 
greatest rise reported was 8 feet a t  Mifflin, on the funiata, where the 
river rose from 5 feet on the Xd to 13 feet on the 23d. On the West 
Branch, the river was closed at Karthaus from the 1st to the Slst. 
Driftwood Creek was frozen up at  Cameron from the 1st to the 22d, and 
closed again on the 87th. Keating had a closed river from the 1st to 
the !Sth, and during the rest of the month there was more or less float- 
ing ice. At Renovo the river was closed until 10.30 p. m. of the Bd, 
when the ice broke up and be an to move out on a rise of about 4 feet. 
The river was frozen over at 8arrandsville until the 24th when the ice 
broke up and moved out, and in doing so became jammed about the 
gauge in such a manner as to prevent readings being made the re- 
mainder of the month. The ice broke up at Lock Haven at 9.45 p. m. 
on the 23d, and moved out on a rise of 64 feet. The river closed with 
ice for the second time this season on the 23th. A t  Williams ort the 
ice began running out on the 24th with a rise of 4 feet, and t i e  river 
remained open the rest of the month, but its surface was covered, or 
partly covered, with floating ice. On the North Branch the river was 
closed at  Towanda until the Sd, when the ice broke up and moved 
awa from the gauge, but did not flow out. The river was frozen over 
at dlkesbarre  till the SOth, when the ice moved out quietly without 
doing an damage. A t  Harrislm the Susquchanna was closed from 
4 a. m., Lnuary 27, till 2 p. m., Fzruary 7. Thc ice moved out on a 
rise of about 4 feet from about two-thirds of the channel, but on the 
Harrisburg side it remained unbroken from the shore to the third ier 
of the bridge, and for a short distance up the river for several &ys 
longer. The river rose 2.2 feet within half an hour after the ice began 
to move, due, probably, to a gorge below the city. A wall of ice from 
20 to 30 feet hi  h, extending from the Wrightaville shore to a point 
over half a rnife out into the ,usquelianna, 9 rested on the dam below 
Wri htsville. Old residents state that they never before saw the ice 
left fn such a condition. It had been piled up by the back water, and 
after the river fell the ice remained, and it is the opinion of river men 

that unlese moved out by a flood it will stay there until melted away 
by the warm weather of spring. Two breaks are reported in the dam 
between Wrightsville and Columbia since the breaking up of the ice. 
Near the Wrightsville side the dam has been completely gutted for a 
space of 206 feet, allowing shad to pass up and down the river. The 
other break reported is on the Columbia side and ia fully 150 feet long. 
A sudden fall of about a foot in the river was thought to be owing to 
this break. 

Ra'wa of BOua Atlantic Stah. (Reported by E. A. Evans, Richmond, 
Va.; C. F. von Herrmann, Raleigh, N. C.; L. N. Jesunofsky, Charleston, 
S. C.; D. Fisher, Augusta, Ga., and J. B. Marbury Atlanta, Ga.)-The 
low water in the James River which characterized the month of Janu- 
ary continued until the 6th of February, when a rise occurred. The 
immediate effect of the increasing volume of water was to break up 
the ice which had formed durin the cold snap in the last decade of 

the f a d  of the &mea at Richmpnd and banked there uiit6 the water 
pressure was sufficient to carry It down the ra Ids. A t  a narrow bend 
in the river 'ust below the city it again jammel, causing a decided rise. 
The stream {eft its banks and overflowed the adjacent lowlands and 
portions of the city along the docks. The jam waa broken by the cit 
tugs, and the rushing water carried away considerable material whicg 
h d  been caught unprotected, and broke vessels from their moorings. 
The damage to shi ping property was, however, slight. After the back 
water had passed %own, the river continued rising until the Sth, when 
it attained ita maximum hei h t  of 11.9 feet. I t  then receded slowly 
until near the zero of gauge, w%ere it fluctuated, under the influence of 
moderate rains, until the 21st. At this time heavy rains fell over the 
entire basin, and on the 22d the river a ain began to rise. The highest 
water of the month, 16.0 feet, was reac%ed on the 24th, after which it 
slowly subsided. Considerable dama e was done, especially in the low 

ortions of the city. Shockoe Cree!, a small tributary of the river, 
{acked up, filling cellars and in many caaes the lower floors of houses, 
while along the wharves the lower floors of steamship storage houses 
and sheds were from 3 to ti feet under water. Streets near the docks 
were impassable except in boats and street-car service on Lester street 
had to be abandoned.. The damage, though large was not 80 extensive 
as it wnuld have been had not information of the approaching high 
waterbeen sent out. The variousshipping lines had ample warning and 
had large angs of men at work @tin8 freight and other movable ms- 
terial out os the way. All the business interests whose laces are liable 
to invasion from the waters of the river were kept fuiy posted. The 
damage was confined mainly to the tenanta of dwell!np who were un- 
able to move to other quarters. The river was back in ita banks on the 
27th. 

The rivers of North Carolina were low at the be inning of the month, 
but eneral li@;ht rains caused much higher stages%y the end of the first 
weef. Heavier rains on the 6th necessitated the first river warning of 
this Beason, and all the rivers, especially those in the eastern part of 
the State, rose sufficiently high to overflow lowlands b the 8th and 
9th. The Roanoke reached a stage of 35.5 feet at WelAn, this bein 
S feet above the danger line, and the Cape Fear at. Fayetteville r e F h d  
a stage of 36 feet, on1 9 feet below the danger line. The warning is- 
sued by the Weathersireau was of value in the saving of stock pas- 
tured on the low islands of the Roanoke. The rivers maintained 
relatively hi6h stages throughout the rest of the month, which was 
generally rainy, though not excemivel so. Asecondar flood stage 
was reached on the 23d to 25th, overlowing some lowinds, but no 
damage has so far been reported. River beds continued fairly full of 
water at the end of the month, making further floods by moderate 
rains an easy 

General and?%$~~nfalls, with but few intervals of d r r  weather, 
xoduced two distinct freshets in the streams of South Csrolina in 
kebruar y . The precipitation of the 5th and 6th swelled all of the 
streams to immense volumes. The rivers remained at high stages, and 
were navigable during the entire month. Considerable merchandise, 
which was delayed for the want of navigable water, was ship d upon 
the Occurrence of this rise. The Wateree at Camden rose gom 16.1 
feet on the Gth to 29.7 feet on the Sth, reaching the danger line, 24 feet, 
early on the morning of the 8th. It again rose from 13.5 feet on the 
24th to 22.1 feet on the %th, remaining at a high stage the balance of 

Januar in the u per portion of t % e river. This waa brou h t  down to 
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the month. The Pedee at Cheraw rose from 7.8 feet on the 6th to 31.r 
feet, 4.4 feet above the dan er line, on the 8th. The second freshe 
occurred in this stream on t%e 24th and 25th, reaching a 26-foot stagc 
on the afternoon of the 26th. On the 6th the Con aree gauge at Colum 
bia registered 2.4 feet. The stream rose rapidly &ring the 6th and ul 
to 1 p. m. of the 7th, when it reached a gauge reading of 20.7 feet, 01 
6.7 feet above the danger line. The water receded slowly on the 8th 
but declined ra idly on the gth, loth, and 11th. The stream rose 4.f 
feet on the 25t% and 33th. The Waccamaw at  Conway rose slowlj 
throu hout the month. It reached the dan r line, 7 feet, on the 28th 
The &isto at Edisto, and the Lynch at  E E g h a m ,  rose slow!y u tc 
the 14th, when maximum gau readinga occurred. Like its cpos6 
neighbor the Waccamaw, the E m b e r  River showed a steady rist 
throughout the month, reaching the dan er line, 6.5 feet, on the 28th 
The rise in the lower Pedee at Smiths d l l s  averaged 0.8 foot er daq 
from the 6th to the 18th. On the 18th the uge re 'stered a &pth oi 
17 feet, or 1 foot above the dan er line. Folgwing t& date the stream 
declined slowly to a au e reasing of 14.4 feet on the 26th. Its down, 
ward course was checlefby the heavy precipitation of the 25th, which 
caused it to rise to a 15.2-foot stage on the 28th. The Santee at St 
Stephens waa above the danger line from the 14th to the 18t.h. The 
flood waters on the lower river courses retarded work considerably om 
the rice lands. The streams were clear of ice the entire month. 

More than the usual uantity of water was present in the Savannah 
River this February. It Augusta the %-foot mark was exceeded a1 
three different periods, name1 the 7th, 13th, and 26th. The heavy 
and excessive rains of the 6 t t  which were eneral over theentire 
drainage area of the Savannah h e r ,  roducecfa riae of nearly 12 feel 
in twenty-four hours and resulted in t%e highest river of the month, 
the other two rises being not nearly so great, although the duration of 
each was radically the same. Navigation was in no wise obstructed, 
the river kats making regular tri s with full cavoes. 

The fre uent and in most cases geavy rains which characterized the 
month d i e d  considerably to the water supply of the Georgia streams, 
except the Etowah, which continued low to the close of the month. 
The moat decided rise occurred in the Chattahoochee at Eufaula, Ala., 
during the twenty-four hours ending on the morning of the 12th, when 
a rise of 19.2 feet was shown on the gauge, and during the ensuing 
twenty-four hours the water reached the dancer line, 30 feet, but began 
to recede before any damage occurred. This river has been at good 
boating stage all the month. In the Flint a steady rise is noted from 
the 1st to 18th, after which a gradual fall occurred each day to the close 
of the month. 
Mob& Rim and hncliss .  (Reported by F. P. ChsfIee, Montgomery, 

Ala., and W. M. Dudley, Mobile, Ala.)-Well-distributed rains over 
ita watershed caused good navigable stages in the Alabama River dur- 
ing the entire month. Heav rains on the 11th and 12th gave the 
highest waters about the mddle of the month, though there were no 
fresheta or even danger-line stages. On the afternoon of the 14th the 
river stood at  24.2 feet on the auge at  Montgomery which is the high- 
est since Februar , 13,1896. !!he rivers fluctuated quite rapidly dur- 
ing the latter half of the month, necessitating some ex ense to freight 
handlers in moving freights from low wharves to hig l  ground or the 
reverse. 

The Tombigbee River, which had remained abnormally low for some 
time past, waa also navigable during the entire month and the river 
interests have reaped large benefits therefrom, as freight has been 
received in large uantities. 
Ohw RMe* and %anolise. (Re rted by F. Ridgway, Pittsburg, Pa.; 

H. L. Ball, Parkersburg, W. d?; S. S. Bassler, Cincinnati, Ohio; F. 
Burke, Louisville, Ky.; and P. H. Smith, Cairo, 111.)-The ice in the 
Monongahela River ran out during the laet day or two of Januar . A 
r t  deal ofmice passed out of the Alleghany on the Bth, 7th, a n i  8th. 

oat of the ice from the upper Alleghany came out on the loth, and 
just ahead of this ice between 6,000,ooU and 8,OOO,OOO bushels of coal 
passed down the river, after navigation had been closed for about fif- 
teen days. The ice from the Cheat passed out during the 13th and 
14th. On the morning of the I d  the water in the Pittsburg harbor 
was two feet above the danger line and still rising. The flood water 
came suddenly and unexpectedly in the night. Before serious damage 
was done, however, warnin were disseminated with the aid of a 
special detail of police, a n f  movable pro erty, liable to damage by 
water a t  a stage of 30 feet, was moved to pf,,es of safety. The river 
continued to rise all day, reachin a stage of 29.5 feet a t  11.30 p. m. 
The flood water came out of the 8onongahela River, but during the 
late afternoon the Alleghany River put out several feet of water and 
thus caused the dangerous stage in the Pittsburg harbor to continue 
several hours longer than it would otherwise have done. By 8 a. m. 
of the 24th the river had fallen to a *foot stage, by 8 p. m. to a 25- 
foot stage, and by 8 a. m. of the 26th to a 19-foot stage. 

Durin the first week of February the rivera in the mountain sec- 
tions of %est Virginia were frozen over and navigation closed. About 
the 7th general and somewhat heavy rains caused a breakin up, and 
for several days a heavy run of ice, in the rivers. Higf waters 
were recorded at all points but the floods were not serious and inter- 
fered but little with navigation after the ice had run out. From this 
time until the 20th the rivers fell slowly but still maintained good 
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boating stages. The heavy rains from the 20th to the 25th again filled 
all the rivers, especially those emptyin into the Ohio and the Po* 
mac. Sudden and heavy rises occurre% and the dan er lines at all 
stations were reached, and at some points exceeded. h e  heaviest of 
the floods occurred in the mountains and caused considerable damage 
to pro rty along the rivers. Bailroad operations were totally BUB- 
V d e r a t  many points and much loss resulted. The Ohio at Parkers- 

urg rose steadily from the 21st to the 25th, reaching its highest point, 
37.9 feet, at 4.15 p. m. on the latter date. A great man manufactur- 
ing, dwelling, and business houses had to be vacated, gut no serious 
damage occurred. The floods in the two Panawhas were very great 
and occasioned a considerable loss of property, chiefly lumber and ties. 
A t  Charleston a la e part of the town wasunder water and many peo- 
ple were compelle?to move. At Parkersburg warnings were lssued 
over fifty hours before the flood crest reached the city and all exposed 
pro erty was moved and stored in safe places. 

&ice during the month navigation on the Ohio at  Cincinnati haa 
been suspended. The severe cold snap of the latter part of January 
filled the river with floatin ice and bound up its shores with thick ice. 
On the first of the month t f e  Kentuck side of the channel at Cincin- 
nati above the Louisville and Nashvile Railroad bridge was orged. 
Softer weather and rain set in however, which had the effect of clear- 
ing the river to some extent, but also of increasing the volume of 
water and it seemed that a Februar freshet was impendin An ice 
goqe formed near the mouth of theeicking River opposite Eincinnati 
which broke on the 3d, with trifling dam e to Cincinnati river rop 
erty. On the 4th the gorge at the Louis%e and Nashville Raifroad 
bridge broke and quietly passed down stream with a rapidly rising 
river, carryin away the immense ice floes in the harbor. Navi ation 
was now rrt& resumed? the river continuing to rise rapidly. 8n the 
6th a loca warning was issued that the water would reach the danger ' 

line, 45feet, probably in forty-eight hours, On thisrisebetween 7,000,000 
and 10,000,000 bushels of coal were shipped from Pittabu and a light 
run of coal out of the Kanawha. Navigation was nerfajily resumed 
and river business unusually good. By the 10th alFfears of a serious 
freshet were removed and merchants in the lower levels of the city, 
snd river men congratulated themselves upon their escape from an 
ex ected February flood. 

lkeanwhile the floatin ice and drift swee ing downtheriver go ed 
at the Louisville and hashville Railroad %ridge at  Henderson,%y. 
The river for about 26 miles above that point was covered by an ex- 
tremely menacing gorge of solid ice, in which logs, trees, and all kinds 
D f  debris were wedged. At the Henderson bridge the ice was piled a 
Feet high, imperiling the bridge. On the 11th the water came to 
within 0.4 of a foot of the danger line at Cincinnati and on the same 
lay the gi antic gorge broke and paseed down the river without 
lamage. Ti is  gorge is declared to have been one of the most remarka- 
ble occurrences in the history of the Ohio River. The river now 
;radually receded. About the 20th of the month a showery condition 
3f weather set in and there were remarkably heav rains over the 
watershed of the Ohio, more es cially the region fee&ng its southern 
tributaries. On the morning o z h e  22d the river had risen 11.5 feet in 
iwenty-four hours. The river and rainfall reports and newspaper 
wcounts of great rains showed that a flood, unprecedented in respect 
to its suddenness, was imminent. A warning wae issued that 60 feet 
(5 feet over the danger line) would be reached at  Cincinnati on the 
rollowing morning and that the rise would ultimately reach about 60 
Feet. General attention was paid to the warning and great dams e by 
water to r d s  and merchandise in cellars throughout the whoksale 
ousiness istricts usually in the flooded re ions waa averted by their 
prompt removal. On the morning of the 25d the rapidly rising river 
had exceeded the stage forecast for Cincinnati by 0.4 of a foot. Mean- 
while the water had risen above the danger line at  Portsmouth, Ohio, 
htlettsburg, Ky., and Pittsburg, Pa. The remarkable features of the 
good in the Ohio Valley this year were the sudden and almost simul- 
sneous rise at all points and the great length of the crest of wave 
?remising aslow decline. At Cincinnati the river finally came to astand 
r t  9 a. m. of the 26th, having reached a stage of 61.8 feet. The timely 
warnings prevented any considerable actual damage, though the lorn 
iustained in the way of BUS ension of business, expense of remov- 
n goods and other incidend expenses was very great. Lawrence- 
d e ,  Ind was eaved from ita previous fate in flood times by the new 
evee w h h  withstood the pressure of the water. 
It is a singular fact in connection with the Ohio River flood that dur- 

ng the twenty years receding 1880, the maximum rise in the river did 
lot once occur in Felruary. Records show that since 1880, the hi  h- 
!st stage of water at Cincinnati has occurred most frequently in &e 
nonth of February eleven out of the st eighteen ears havin ex- 
ierienced the maximum rise during t ra t  month. &nce 1860 tiere 
lave been only two higher stages than that of the t month. On 
Februarg 15,1883, the water rose to 66.4 feet, and on E r u a r y  14,1884, 
,o the p enomenai height of 71.1 feet. 

Ice be n to break in the harbor a t  Louisville on the 3d, which per- 
nitted tg artial resumption of navigation to upriver points on that 
Iate. Theieavy floating ice formed a gorge about 20 miles below the 
:ity, which precluded the paasage of boats in that direction. The gorge 
pve way on the Sth, and on the following day navigation was open to 
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all points. A hearly normal stage of water prevailed until the heavy 
rains of the 20th to 333, which caused a ra id rise in the Ohio and 
tributary streams. The Kentucky River ancfits forksrose with almost 
unprecedented rapidity during the night of the Slat and 324 and for 
some time apprehensions were felt for the safety of some rtions of 
Frankfort, but the flood passed with only damage to r o z  bridges, 
and culverts. All the smaller streams of hentucky, especially those in 
the mountain districts, rose beyond their banks, sweeping away logs, 
sawed lumber, and in some cases small houses. Railroad tracks were 
submerged, washouts numerous, and traffic delayed. The loss of life 
was comparatively small, though many hundreds of ersons were com- piled to abandon their homes temporarily. Mi$dlesborough and 

ortions of both places being under 
water for a considerable time. 'kle water fell rapidly in the smaller 
streams after the cessation of the rain, but the Ohio continued to swell 
in volume until, on the 38th, it attained a maximum height of 35.4 feet 
at  Louisville, the greatest stage since the disastrous flood of 1884. No 
dama e of conse uence resulted in Louisville or adjacent cities. 

At &msville &e month opened with a low stage of water and afall- 
ingriver. Atabout 3a. m. of the 10th largequantitiesof ice be antofloat 
down the river at Evansvi?\e, which was generally suppose8lto be due 
to what waa known as the Wolf Creek gorge." By 7 a. m. the river 
was  filled with ice from bank to bank, running at a rate of 4 to 6 miles 
per hour; by 9 a. m. the gorge was complete, and remained so until 
about 4 p. m. of the 11th. At a few minutes before 4 . m. on thel l th  
thegorge broke and the ice be an moving slowly in %e channel, and 
moved out gradually, leaving &e ice on each shore extending from 101, 
to125 ards into the river. On the Indiana side it remained until 
movedrout by boats; that on the Kent.ucky side was removed by the 
current. The ice waa very thick in the river and piled from 6 to 1U feet 
above the water line. Not much property was exposed to damage as 
but few boats had left the ice harbor in Green River, and those h a t  
had, returned before the go e war formed. The water reached the 
danger line, 30 feet durin ge nights of the 9th and loth, rising 9.5 
feet from the mor,',, of %e 9th to the morning of the loth, this rapid 
rise bein evidently due to the forming of the ice gor e below Evans- 
ville. T t e  gorge gradually increased until it extencfed for nearly 9 
miles above the city. The river continued rising until the Eth,  re- 
mained at a stand until t h e  afternoon of the 13th, and then fell until 
the 21st, when a second rise set in which brought the river up to 42.6 
feet b the morning of the 28th. The lowlands adjacent to Evansville 
have geen submerged since the 10th instant. 

At Cairo navigation o ened on the 2d and the ferryboat of the Three 
States Company resume$regular tripson the 3d. The quantity of icein 
theOhiodecreased until the5th, when thelaatof itpaseedout. Asecond 
run of ice commenced on the 11th and passed out during the night of 
the 11th and 12th. A third run of ice (the Evansville gorge) com- 
menced passing about 5 p. m. on the 13th, increased in quantity until 
about 7 p. m., and decreased considersbly during the night of the 13th 
to 14th. Small quantities of ice were paasing on the 14th and 15th; the 
last passed out on the latter date. The river rose rapidly from the 6th 
to the 14th and from the Wth to the close of the month, reaching the 
dan r line, 40 feet, on the morning of the SSth, with prospects of a 
m u x  higher stage. The adjacent lowlands are being inundated. Re- 
porta from oints along the river from Evansville to Cairo, relative tu 
the EvansvBle ice gorge, show that very little or no damage was done 
by the ice as it floated down the river. River trade at  Cairo during the 
past month has not been aa good as in former years, due mostly to 
stagnation in the lumber trade. Heavy tows of coal passed Cairo, for 
the south, from the 16th to the 20th. 
Ten.- Mul Cumbmhd bra. (Re rted by L. M. Pindell, Chatta- 

nooga, Tenn., and H. C. Bate, Nashvig, Term.)-The month of Feb- 
ruary opened with very low water in the Tennessee. Navigation waa 
dangerous to la e boats but good for small ones. The rise from the 
general rains wTich fell on January 31 and February 1 ranged from 2 
to 6 feet and produced an excellent logging tide on the 5th, which con- 
tinued until the 13th. On this tide over 5,000,000 feet of logs arrived 
at Chattanooga from the headwaters; it was the largest flotilla of logs 
known in many years. Ice began to aim out of the Clinch River at 
Kingston on the night of the 1st anBceased on the 4th. Navigation 
opened at Kingston on the 2d. No ice passed Chattanooga during the 
month, and it is supposed that what came outof the Clinch melted before 
reaching that point. A good boatin tide continued until Februar 20, 
when heavy rain occurred over the %eadwaters of the Clinch and bol- 
ston rivers, causing rapid rises in those waters, with heavy drift. The 
rainfall w a s  3.30 inches at Speers Ferry and over 2 inches at  Bluff City. 
The rain was heavy over the entire watershed on the 23d, the greatest 
amount being 3.50 inches at Strawberry Plains, Tenn. The Clinch, 
Powell, Holston French Broad, Little Tennessee, and Tennessee rose 
rapidly, but the kiwaseee was not materially affected, being lower than 
durin any freshet since 1879. The last freshet in February occurred 
in 189% and was 1.7 feet less at Chattanooga than that of 1897. On the 
night of the 22d Beaver Creek was higher by 13 feet than in ordinary 
high tide and higher than it has been in twenty-one years. Many 
houses were flooded; all bridges over the creek were swept away. The 
Tennessee reached its highest stage of 35.1 feet at Chattanooga at 6 p. m. 
of the 26th. The lower river was still ririing at the end of the month. 

ikeville suffered quite severely 

The month opened with the Cumberland River frozen from Celina 
to the headwaters, and ice runnin from Celina to the mouth. Rain 
on the 1st caused a rapid rise a n i  broke u the ice by the 5th; the 
river was clear with water ranging from 10 feet at head to 20 feet at 
mouth. Rains on the 5th to 8th caused another rise and maximum 
heights were recorded as follows: Bumside, 19.9 feet on the 8th; Car- 
thage, 18.4 on the loth, and Nashville, 23.1 on the 11th. Asteady fall 
was recorded from this time till the 31st, when unusually heavy rains 
in the eastern portions of Tennessee and Kentuck caused a sudden 
and decided rise. At Burnside the rise was 15.6 feet in the twenty- 
four hours ending at  8 a. m. of the 3ht,  and 30.1 feet in the next 
twenty-four hours, puttin the water at 51.5 feet, 1.5 feet above dan er 
line, on the mornin of t ie  !!=. This waa succeeded by a rapid fall 
and the water was h u t  8 feet at the Close of the month. At Carthage 
the danger line was reached at  2 p. m. of the 23d, and a maximum of 
37.7 was recorded on the 26th) and the month closed with the water 
at 35 feet. At Nashville the rise was rapid on the 23d and steady till 
the 28th, when the maximum of 37.8 feet, 2.4 feet below the danger 
line, waa reached, after which it ran out rapidly. Navigation waa 
open from the mouth to Carthage all the month, and above that point 
after the 5th, and the month closed with am le water and prospects 
good for heav business on the river during Jarch. 
M&wh" &nsr a d  minm ln-ancha. (Reported by P. F. L ons, St. 

Paul, Minn.; F. J. Walz, Daven ort, Iowa; F. Z. Gosewisch, Keokuk, 
Iowa; H. C. Frankenfield, St. louis,  Mo.; 8. C. Emer Memphis, 
Tenn.; R. J. Hyatt, Vicksburg, Miss.; and R. E. Kerkam, gew Orleans, 
La.)-There has been no change in the u per Mississippi or the Min- 
nesota rivers during the last month, bot{ of them remaining frozen 
over. Accurate gauge readings could not be made but the height of 
the surface of the ice field at  St. Paul was noted from time to time, and 
its sag or rise; from these it is estimated that if the water had been at 
liberty to rise about the gauge an average stage of 3 feet would have 
been registered. Accounts from the watersheds of both rivers indi- 
cate an accumulation of snow far in excess of what it has been in any 
other winter since 1888 and there hasbeen no thaw which mi h t  liber- 
ate the snow and ice-bound water since early in January. d stage of 
water in excess of the maximum in 1888 and 1893 will very likely be 
attained some time this spring. 

Southward to Davenport the Mississippi waa frozen throughout the 
month, the ice varying from 12 to 24 inches in thickness. The ice 
be an breaking up on the rapids above Davenport on the Xst, and on the 
223 began moving out at that point, hut was stopped by the cold of the 
ni htof the 33d and was again frozen tight d u n 3  the cold spell which 
fofiowed. Thehe  has piled up considerably in t e middle of the river 
above the Government bridge, and will possibly cause damage when 
it goes out, especially if it should move suddenly. 

The river was frozen at Keokuk at the beginnin of the month, the 
ice bein 13 inches thick. Durin the night of t i e  3d to 4th the ice 
loosenecfon the Des Moines Rapifs, running down and leaving about 
half a mile of open water at the station while the river remained 
gorged 500 yards south of the gau e. Farther loosenin of the ice to 
the north on the 15th caused a s u h e n  rise of 4 feet, w%ich subsided 
after a few hours. The orge south broke on the 17th, and on the 18th 
the river was free from ffoating ice, while a little shore ice remained 
in shallow water on the Illinois side. On the 22d light drift ice began 
running and was increased by new ice forming during the ni ht. 

There were no extreme stages at St. Louis. After the 5tf the Mis- 
sissippi remained at an excellent navigable stage, as did also the Illi- 
noisRiver for a considerable distance from ita mouth. Theicere- 
mained gorged as far south as Louisiana and Clarksville on the lst, and 
gor ed again the same day above the bridge at Hannibal. It broke at 
theqatter place during the night of the 4th to 5th. On the 8th the ice 
was once more firm at  Burlington and as far south as Louisiana and 
Clarksville. It remained com aratively firm at Burlington until the 
28th when it moved out in t%e channel,leaving, however, a large 
quantity of heavy shore ice. Ice passed St. Louis at various times dnr- 
in the month, but it was mostly soft and in limited quantities, not 
sukcient to interfere with navigation. 

From St. Louis to Cairo there was little change during the mouth; 
the river was  quite low during the first decade, but a good boating 
stage was maintained from the 11th until the close of the month. Be- 
low Cairo the river was falling at the be inning of the month and con- 
tinued to fall until the morning of the 7&; theremainder of themonth 
the river was generally rising, the rise being rapid from the 8th to the 
16th. 

During the first week in February the Mississippi from Cairo to 
Mem hls fell about 6 feet, when arise set in, which at Cairo amounted 
to 20 jeet, the tlod crest reaching that place on the 17th and 
Memphis three de 8 later with a 16-foot rise, and a gau e reaz;:? 
35.1 feet. From tze 20th to 25th the river remained neaAy stationary. 
and then a second rise began which continued to the closeof the 
month. The last rise caused considerable uneasiness,owing to the 
presence of so much water in the lower river and the reported floods 
in the Ohio. Floating ice, which at  the end of January was obstructc 
ing navigation, disappeared on the 4th. Large quantities of drift passed 
Memphis during the 16th, 16th, and 17th, but no serious inconvenience 
resulted therefrom. The month as a whole was favorable for naviga- 
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tion, the weather being mild, with a good depth of water at all times, 
making it ossible for coal men to move large fleets of coal barges, 
many of wgich w e d  down during the latter art of the month. 

A fall of 9 feet occurred in the river at Vicgsburg between the 1st 
and the 12th of the month and a 2-foot fall at New Orleans between 
the 5th and 14th. Thereafter, until the closing days of the month, 
there was a general rise, amounting to some 15 feet at Vicksburg and 
nearly 4 feet at  New Orleans. 

The Red River showed a general decline during the month, only one 
small rise occurrinp in the lower portion during the first ten days of 
the month and the river being below a navigable stage during the 
greater portion of the month above Alexandria except for the lightest 
craft. 

There was a sli h t  rise in the upper Ouachita during the first twelve 
days of the monk, affecting the lower river but slightly. The entire 
river declined during the last half of the month, but there was enough 
water for navigation and for log floating in the middle and lower 
portions during the entire month; 

M k . u ~ . i  R im and branehm. (Reported by L. A. Welsh, Omaha, Nebr., 
and P. Connor. Kansas Citv. Mo.1-From Bismarck. N. Dak.. to the 

- 

headwaters reports are re6eived 'statin that the snow is deeper and 
the ice in the river thicker than ever fefore known in that section, 
with an excellent pros ert for floods in the near future. Press reports 
state that at ChamberLin, S.  Dak the Pontoon Bridge Company has 
removed its bridge from the river & anticipation of the breakin up of 
the ice at an early day. Uneasiness exists among the settlers w%o are 
located on the bottom lands along the river, and all who can do so are 

re aring to move their property, or so much of it as is poswible, to 
gigger ground before the ice breaks up. Settlers who a week or two 
ago were disposed to laugh at the fears of their neighbors have now 
come to a realization of their danger. The fact that the water is at a 
very low sta e and frozen near1 to the bottom in many places renders 
the danger $1 the greater in  t l e  event that the ice breaks up on the 
upper river before it does below, as was the case in the spring of 1851, 
at which time the floods caused so much damage along the lower Mis- 
soun. The snowfall has been so-peat this winter throu hout the en- 
tire region drained by the Missouri River that if the icegbreoks up on 
the up r river before it does on the lower, sending vast volumes of 
water g w n  upon the firmly frozen lower portion of the river destruc- 
tive ice gorges will be formed and damage and loss of life will certainly 
result. 

Grave fears are entertained by the settlers living on the bottom lands 
along the James River. This stream, although extending for more 
than 1,OOO miles in the two Dakotas, is hardly more than a creek when 
in ita normal state, and is credited with being the longest unnavigable 
stream in the world. It is very crooked, and drains a wide extent 
of country. The rich bottom lands on its banks are thickly dotted 
over with homes, farms, and other pro erty of thrifty and progressive 
dettlers, many of whom will temporarify seek higher round until the 
dan r is over. Throughout the valley of the James i iver,  which ex- 
tengfrom Wells County, N. Dak., to where it empties into the Mis- 
souri River, a short distance below Yankton, are vast bodies of snow 
and ice, which, when melted, will fill the James Valley from bluff to 
bluff. Should the greater part of the snow go off with heavy rains, as is 
frequently the case with the spring break-ups of the Miseounand James 
rivers, the dan r would be increased and the most destructive floods 
since those of tre spring of 1881 would be experienced along the two 
streams. 

At Omaha, the river continued frozen over during the month except 
about 250 feet on the west shore, where the gauge is located. This 
open water is due to the hot water from the smelting works and distil- 
lery just above the Union Pacific Railroad bridge on which the gauge 
is located. During the greater part of the month teams and pedestrians 
crossed on the ice at a point about 1,600 feet below the bridge. At the 
close of the month the ice had become very weak and for at least 2 
miles below the city it was unsafe to cross. A comparison of gauge 
readings with those of past years, shows that the present stage of 
water IS considerabl above the normal. 

At the mouth of d e  Platte, 28 miles below Omaha, the ice broke on 
the mth, and at 1.46 p. m. began to move out. At 7 a. m. on the 21st 
the reading of the g p p  was 7.5 feet. At 7 a. m. on the 35th the read- 
ing was 11.7 feet. his rise was caused by the ice gorging 1 mile below 
Plattamouth. On the 34th the river was again frozen over, the ice 
being thick enough by the evening of that date to permit pedestrians 
to cross. The river was frozen over at Plattsmouth at the end of the 
month, but. the water had subsided to a normal stage. From midway 
between Plattsmouth, Neb., and Saint Joseph, Mo., to K a n w  City, 
the river remained oDen throughout the month. 

1 . -  I - . I  

Mbai6d"p". River. 3tU.m. Pmt. Feet. Pmt. Rmt. 
St.Paul.Mnn t ......... 1.W 14 ........ .......... 
Reeds Landlng M1nn.t.. 1,861 12 
Lacrown. wis.'t .... ..... 1.199 IO ........ .......... 
North loGregor, Iowat. 1,789 18 

. . . . . . . . . . . . . . . . .. 

.. . . . . . . .. . . . . . . . . 

At the latter place the riv& was blocked by ice above and below 
Hannibal bridge until the 9th. when the ice began breaking up. A 
'am in the mouth of the Kaw broke up at 4.10 p. m. on the 15th. 
krom the 9th there was considerable floating ice until the %h, when 
the river became entire1 clear, but floatin ice rea peared on the 25th 
and lasted to the close or the  month. On t ie  1st o r  the month the ice 
$rged at Hermann, Mo., resulting in a rise of several feet west of 

at lace. AB a consequence the river banks at Lexington, Mo., were 
.ovedowed on the 5th. The gorge at Hermann broke on the 8th. 

2% 
# c Stations. Z O P  p a  

zse 

Arkansas R k .  (Re rted by J. J. O'Donnell, Fort Smith, Ark., and 
F. H. Clarke, Little Kck ,  Ark.)-The spongy ice gorge anchored in 
the vicinity of S ruces Island at  the end of January broke off and was 
entirely dissolve$ by the 10th without doing any damage. During the 
month a navigable stage prevailed for the river boats as far west as 
Webers Falls. 

The river, which was  frozen at Dardanelle at the end of January, 
opened February 1, and no ice was reported after that date. The river 
declined during the first three days of the month, but on the 4th a 
slight rise set in that reached Little Rock on the 5th; it then declined 
at  Little Rock and Fort Smith on the 6t,h, but continued risin very 
slowl at Dardanelle. Light rains about this time in western Arfansaa 
and 6klahoma caused n general rise t.hat set in on the 7th and con- 
pnued through the 12th at Dardanelle and the 13th at Little Rock. 
l'he lower river continued to fall slowly from the 14th to 16th, and 
then rose for two days, afterward declining until the mth, when it 
came to a stand, but waa falling again a t  the end of the month. A 
boating stage was maintained throughout the entire month and there 
was no interruption of navigation by ice or drift. There waa no marked 
rise or decided fall, the extreme fluctuation at Little Rock for the month 
being but 4.7 feet. 

R i w s  on the Paoifi Oo&. (Reported ~ J Y  W. H. Hammon, San Fran- 
cisco, Cal., J. A. Barwick, Pacramento, Cal., and B. 6. Pague, Portland, 
Oreg. )-At the beginning of the month unusually heavy rainfall through- 
out California led to a rapid rise in the American, Feather, and u er 
Facramento rivers and in the Han Joaquin in the vicinity of San %+ 
yuin bridge. In  the Sacramento Valley, owing to the peculiar course 
of the river channel and the unevenness of the levees, a la e volume 
of water leaves the river channel and asses down the ?olo basin. 
Thus, while the lowlands are flooded, Paces along the river bank 
which are protect,ed by strong and high Fevees are saved from dan er 
by this very breaking down of the banks at some up er point. %n 
the morning of the 5th the rising streams threatened foods in many 
parta of the State. At Stockton householders in the districts that were 
flooded three years ago made preparations for the removal of goods. 
East of Stockton the country wm all under water. At Linden, near 
the Mormon channel, the water had not been so high for years. Be- 
tween Linden and Belota the country was covered with water. There 
was fortunately but a small amount of snow in the hi her regions, and 
the ending of the rain was quickly followed by a fa17 in the stages of 
the upper rivers. At the junction of the Sacramento and Ban Jo uin, 
however, the waters continued to rise slowl and a large area ofyand, 
which had been or would have been plantez with wheat, was covered 
with water. I n  the extreme northwestern part of the Gtate the Eel 
and Mad rivers were unusually high and much damage was done by 

R $$, Highest water. Lowest water. 4 - 
&$ 18 Helght.1 Date. Height4 Date. 

~~ 

the drifting logs. 
The Sacramento River at Sacramento has ranged from 20 to 24 feet, 

in consequence of which the tule or swam landeof Yolo County, oppo- 
site this city, have been one vast sea orwater. The water is not as 
high in the tule or overflowed swamp land as it usually gets each win- 
ter or during the rainy season. There has been no dangerous or ra id 
rise in the river at this point to cause any alarm to be felt on eitger 
side of €be river. The evees on the o posite side are lower than on 
this side and will only stand 28 feet, w!ich is the danger line on the 
river gauge at  this point, but some time before such a height is reached 
the little village of Broderick, o p p t e  Sacramento, is flooded by back 
water from the overflowed tule asin of Yolo County. The tune of 
danger to the levees in this vicinity is when heavy rains occur on the 
American River, and the crest of the flood from that river reaches this 
:ity at the same time that the crest of flood waters from the Sacramento 
River does; at such times the people patrol the levees both day and 
night if the gauge indicates 26 to 28 feet. Danger to the leveed dis- 
;ricts of Yolo County some 20 to 30 miles below this city is from the 
Rood waters of the tule basin flowing back into the Sacramento River 
;hrough Steamboat and other sloughs in that vicinity. Until the river 
s thoroughly dredged and the levees raised to uniform heights, every 
winter immense bodiesof water will flow from the river through these 
m a t  tule basins and back again miles below the point where they first 
eft the river. 

The Willamette River was influenced by the rains in the fore rt of 
,he month, which caused the river to rise to a height of 13.5 g e t  at  
Portland. This height bein below thedanger line no damage resulted 
,bough some anxiety was feft by merchants and others relative to the 
'uture action of the waters. At the close of the month the river had 
'allen to the low-water mark for tliemonth of February. 

Hiighta of +icsrs abws m s  of gaugtm, Pebrw,  1897. 
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WIND NOMENCLBTURE. 
By FRANK W. PX~OTOP. (dated April 2, lesl). 

There is such variance of verbal usage among meteorolo- 
gisb in stating the direction of horizontal air movements, 
except when they are spoken of a8 winds, that it is frequently 
impossible to understand from the words used what the direc- 
tion is. 

The following quotations will serve as illustrations : 

- 
5 .  
z g  
dL3 

Y - 
Peel. ..... ..... ..... 

4.1 
2.0 

10.0 
8.7 

18.4 
19.6 

14.1 
15.8 
8.7 

6.0 
6.5 
4.7 

7.8 

8. 2 

4. a 

s a  

i6.a 

..... ..... ..... 
1.4 a. 6 
0. a 
a. 8 

88.8 
Be. 8 
89. 8 
85.9 
89.6 
48.8 
M.8 
1 . 8  
61 .o 
89.6 
88.0 
81.4 s. 7 
8.8 
6. 0 
8.4 

12.0 

8.9 

8.1 

18.6 

41.8 

48.8 
84.8 
111.8 

88.6 

11.8 

S.8 

4.6 

1i.a 

15.2 
1. a 
81.0 
88.0 
8 . 8  

10.6 

18.2 
19.9 

" Easterly current " [from the west].-FERREL. 
" Westerly current " [from the west].-CLAYTON. 
"Northeast current " [return polar current].-hv~s. 
" Southwesterly currents " [from eouthwest].-CLEMENT 

'' Easterly current " [from the eaSt].-ABERCROMBY. 
" West current " [from the west].-ABBE. 
In speaking of mrrents of air all of the authors cited, save 

LEY. 
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+Mstanoe.to the  Gulf of Mexico. t Frozen. Frozen 1-8. bRozen 1. 0 Frozen 
id. d Frozen 1-2. 0 Frozen 1-0. 1 Frozen 1-7. I Frozen 1-18. h Frozen 1-19. 


